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FOREWARD 


This report contains two volumes. The main text (Volume 1) summarizes 
the test results and gives a detailed discussion of the response of three 
early , first generation configurations of ac power system IRAD 
breadboards to the contracted tests imposed on them. It explains 
photographs, measurements, and data calculations, as well as any observed 
anomalies or lessons learned. This volume ( No. 2, Appendix 1, Test Results 
and Data), published under separate cover, includes all of the data taken on 
the 1.0 kW single-phase; 5.0 kW three-phase; and 25.0-kW three-phase 
system breadboards. The format of this data is raw, ie. it is a direct copy 
of the data sheets for the test data notebook. 























TESTS RESULTS AND DATA 


1.1 TEST CONFIGURATIONS 


Table I-1 is a matrix listing the system test configurations and the tests 
performed on each configuration. The tests began on a single inverter 
module, progressed through two system upgrades, and concluded with the 
testing of the 25.0-kW ac power processing system breadboard. The 
following sections describe each of the system test configurations listed 
in Table I-1. These sections contain schematics showing the module and 
system parameters measured throughout this test program. 


1.1.7 0-KV HREE-PHA Mi ONEIGURATION 7). This test 
configuration is a 25.0-kW power system breadboard consisting of six 
‘newly-designed 4.2-kW resonant inverters (Figure I-13); six new inverter 
transformers; the 1.0-kW dc receiver module (Figure I-3); the 1.0-kW 
bidirectional module (Figure I-7); the 1.0-kW  variable-frequency, 
variable-voltage ac receiver module (Figure I-11); a 50-meter, three-phase 
bus; and 22.0 kW of resistive loads arranged as in Figure I-14. A new 
feature of this breadboard is that it uses the "Phasor" regulation technique 
in which the outputs of two or more inverters are summed by connecting 
them in series. The voltage of the sinusoidal output waveform is regulated 
by shifting the phase relationships between the inverters. 


The 25.0-kW system was subjected to the same set of tests as were run on 
the other two breadboards. In addition, the line and load bus voltage 
regulation and the conducted susceptibility and emissivity of the 25.0-kW 
system were measured. Photographs were also taken of the response of the 
system and its fault-isolation switches to a bus short. The measurement 
points used throughout the testing on this system are shown on the system 
diagram of Figure I-14. 














@ l2 TESTS 


The following series of tests was performed on the system configurations 
described in the preceding paragraphs. The tests are listed by section 
number of the Jest Plan and Table I-1. The numbers in parenthesis are the 
corresponding section number in the main text of this final report. 

3.2.1 Power Turn On ( 4.1) 

3.2.2 Steady-State Operation (4.2) 

3.2.3 Transient Load Response (4.3) 

3.2.4 Output Response to Reference/Control Signal Changes (4.4) 

3.2.4.1 Steady-State Control Signal Gain (4.4.1) 

3.2.4.2 Control Signal Step Response (4.4.2) 

® 3.2.4.3 Control Signal Frequency Response (4.4.3) 

3.2.5 Power Supply Sensitivity (4.5) 

3.2.5.1 Steady-State Power oe Sensitivity (4.5.1) 

3.2.5.2 Power Supply Step beaviats (4.5.2) 

3.2.6 Power Turn Off (4.6) 

3.2.7 Power Factor Testing (4.7) 

3.2.8 Three-Phase Motor Testing (4.8) 


3.2.9 Fault Isolation Testing (4.9) 


3.2.10EMI Measurements (4.10) 


Tests 4.7 and 4.8 were added to the test plan after completion of the first 


ohase of testing , which tested Configurations 1 through 4. Power Factor 
Testing and Three-Phase Motor Testing (Tests 4.7 and 4.8) were performed 
only on the three-phase system configurations (Configuration 5 ,6, and 7). 
Tests 4.9 and 4.10 were added prior to the final phase of testing and were 
only performed on the 25.0-kW power system breadboard (Configuration 7). 
A diagram showing how the testing was performed and any special 
measurements recorded is included with each section of data. 
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HARMONIC COMPONENTS 


CURRENT IN ASIDE 
OF INVERTER 1 


CURRENT IN B SIDE 
OF INVERTER 1 


CURRENT INC SIDE 
OF INVERTER 2 


CURRENT IN DO SIOE 
OF INVERTER 2 


CURRENT IN E SIDE 
OF BIDIRECTIONAL MOOULE 


CURRENT IN F SIDE 
OF BIDIRECTIONAL MODULE 


CURRENT ING SIDE 
OF INVERTER 3 


CURRENT IN H SIDE 
OF INVERTER 3 


AC RESONANT TANK CURRENT 
OF INVERTER 1 


AC RESONANT TANK CURRENT 
OF INVERTER 2 


AC RESONANT TANK CURRENT 
OF INVERTER 3 


STEADY-STATE CURRENT 
TRANSIENT CURRENT 


EFFICIENCY 
STEADY-STATE POWER 
TOTAL HARMONIC OISTORTION 


AC RESONANT TANK 
VOLTAGE OF INVERTER 1 


AC RESONANT TANK 
VOLTAGE OF INVERTER 2 


AC RESONANT TANK 
VOLTAGE OF INVERTER 3 


STEADY-STATE VOLTAGE 
TRANSIENT VOLTAGE 


SECONDARY OF INVERTER 1 TRANSFORMER 
SECONDARY OF INVERTER 2 TRANSFORMER 
SECONDARY OF INVERTER 3 TRANSFORMER 


INSTRUMENT 


FREQUENCY COUNTER 
SPECTRUM ANALYZER 


CURRENT PROBE— 
OSCILLOSCOPE-CAMERA 


CURRENT PROBE- 
OSCILLOSCOPE-CAMERA 


CURRENT PROBE-— 
OSCILLOSCOPE-CAMERA 


CURRENT PROBE— 
OSCILLOSCOPE--CAMERA 


CURRENT PROBE- 
OSCILLOSCOPE-CAMERA 


CURRENT PROBE- 
OSCILLOSCOPE—CAMERA 


CURRENT PROBE 
OSCILLOSCOPE~CAMERA 


CURRENT PROBE-— 
OSCILLOSCOPE-—CAMERA 


CURRENT PROBE— 
OSCILLOSCOPE-.CAMERA 


CURRENT PROBE-— 
OSCILLOSCOPE-CAMERA 


CURRENT PROBE- 
OSCILLOSCOPE-—CAMERA 


AMMETER 


CURRENT PROBE-~ 
OSCILLOSCOPE~CAMERA 


CALCULATION FROM PA 
V-A-W METER 
DISTORTION ANALYZER 
OSCILLOSCOPE-—CAMERA 


OSCILLOSCOPE-CAMERA 
OSCILLOSCOPE-CAMERA 


VOLTMETER 
OSCILLOSCOPE~CAMERA 
DIFFERENTIAL VOLTMETER 
OIFFERENTIAL VOLTMETER 
DIFFERENTIAL VOLTMETER 


270.126-8-2 

















LOAO 





270.126-9 


Figure I-1. Configuration 1: Driver with Resistive Load 
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Figure I-5. Bidirectional Module Schematic 
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Configuration 3: Bidirectional Module (dc~to-ac Mode) 
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Figure I-7. ac Receiver Schematic @ 
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Figure I-8. Configuration 4: Dual Driver System 
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Figure I-10. 1.7-kW Inverter Schematic 
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Figure I-11. Variable-Voltage, Variable-Frequenty ac Receiver Schematic 
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FIGURE I-13. 4.2-kKW Inverter Schematic. 
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2..3.27°73.2.1 PowER STARTUP OF A 


SINGLE INVERTER ANDO RECEIVER 


When the capaci tor- £y /ter eol de receiver module 
was added fo the inverter and 50m transmission 
line, The system was unable fo be started with a 
step function application Of power, The discharged 
Capacitor effectively increases the resonant 
capacitance of the inverter and decreases the 
resonant freqgu€ncy below the Switching freguency. 


This cauSes all four SCRs fo be on a7 one time 
and the SCRs to latch up. 


The effect does not occur sfan L-C filter 

is used on receiver modules, For example, the 
5.0-kW system is Started with the ac receiver 
module. I#s [-C fitter is as shown ina following 
Section. 
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RESONANT AC POWER SYSTEM PROOF-OF-CONCEPT | 
TEST PROGRAM (NAS3-22777) | 
TRANSIENT TEST DATA SHEET 
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TEST PROGRAM (NAS3-22777) 
TRANSIENT TEST DATA SHEET 
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Input Current: AC Revr: _. 
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Output Power: Other: 
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RESONANT AC POWER SYSTEM PROOF-OF-CONCEPT 
TEST PROGRAM (NAS3-22777) 
TRANSIENT TEST DATA SHEET 


Test-Configuration: 2.3.6 -3.2.2 STEABY- STATE OPERATION 


Specific Case WL LOoAd 
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RESONANT AC POWER SYSTEM PROOF-OF-CONCEPT 
TEST PROGRAM (NAS3-22777) 
TRANSIENT TEST DATA SHEET 


Test-Configuration: 2 3.6 - 3.2.2 STEARY-STATE OPERATION 








Specific Case: 107%, Load 
Input Voltage: Same OC Revr: 
Input Current: AC Revr: _. 
System Frequency: a BD Module: 
Output Power: Other: 
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RESONANT AC POWER SYSTEM PROOF-OF—CONCEPT 
TEST PROGRAM (NAS3-22777) 
TRANSIENT TEST DATA SHEET 


Se ES tae SS + 


Test-Configuration: _2.3,.6- 3.2.2 STE AbY-SsTATE OPERATION 
Specific Case: ]O% Load 





Input Voltage: a2mne DC Revr: 
Input Current: AC Revr: 
System Frequency: ' BO Module: 
Output Power: Other: 
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Test-Configuration: 2.3.¢-3. EADSY-STATE OPE RATIO 
Specific Case: 0% deed 
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Input Current: AC Revr: _. 
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RESONANT AC POWER SYSTEM PROOF-OF-CONCEPT 
TEST PROGRAM (NAS3-22777) 
TRANSIENT TEST DATA SHEET 





Test-Configuration: 2.3. 6- 3. STEADY ~- STAT OPE RATIO 
Specific Case: 10% Lead 
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RESONANT AC POWER SYSTEM PROOF-OF-CONCEPT 
TEST PROGRAM (NAS3-22777) 
TRANSIENT TEST DATA SHEET 


Test-Configuration: x. 3. 6 - $.2.2 STEADRY- STATE OPERATION 


Specific Case: o 0a 
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TEST PROGRAM (NAS3-22777) 
_ TRANSIENT TEST DATA SHEET 


Test-Configuration: ~.3.6- 3.32.2 STEADY-STATE OPERATION 
Specific Case: 60% Load — Invevter | 


Input Voltage: Same OC Revr: 
Input Current: AC Revr: 
System Frequency: BD Module: 
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Test-Configuration: 2.3.6 -3. 2. STEADY- STAT OPERATION 
Specific Case: 60 loa - TJ ter | 

Input Voltage: S ayn? OC Revr: 

Input Current: AC Revr: 

System Frequency: BD Module: 

Output Power: Other: 
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TRANSIENT TEST DATA SHEET 





Test-Configuration: 2.3.6-3.2.2 STEADY- STATE OPE RAT Ion 
Specific Case: O% Lead ~ Inverter § 2 

Input Voltage: Tree DC Revr: 

Input Current: AC Revr: 

System Frequency: BD Module: 

Output Power: Other: 
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RESONANT AC POWER SYSTEM PROOF-OF-CONCEPT 
TEST PROGRAM (NAS3-22777) 
TRANSIENT TEST DATA SHEET 


2 3.6-3 | 
Specific Case: Oo %, Cs 


Input Voltage: Seme 
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RESONANT AC POWER SYSTEM PROOF-OF-CONCEPT 
TEST PROGRAM (NAS3-22777 ) 
TRANSIENT TEST DATA SHEET 


Test-Configuration: «3.67 3-2.2 STE - STATE OPERA 
Specific Case: _. ow Lo — ave wte ” 
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System Frequency: BD Module: 


















| Output Power: Other: 
jePee rt T PB eb 
SERRE REESE 
TIAL ET IAL LANL EE TAN 
NN . aoe ane 
© | °- fi IV, eV ae, 
-EEEMEEE CEE MEE Ee 
ed oe ole ee an econ EE cel cs 
gS ae ee ior 5) 7 ia S721 Fe | 














Te. - INV.3 Scale: 2NA In 7 INV. 3 Scale: 20a 
fe eae eee | fe [of Fra Eo fi Tae: 
 EESSEEED, « SemeeSeeee 
5; Ca CS x, JAN Na 
ay CNM 
PEN 

pNP [WS 
#0 Pe oe Ex fa 8 | 
ine bir ae Scale: 20A ery Fong ee are ore 





ee a ee. eee es ge} 0 8 ee ae oes? ee ce eens | te as ope ew 5. ee oe ee oe rk gies 7 68) we 6 © ee ee meme a ee ea i  -  e 





127 





RESONANT AC POWER SYSTEM PROOF-OF-CONCEPT 
TEST PROGRAM (NAS3-22777) 
TRANSIENT TEST DATA SHEET 


Test-Configuration: 2 3.6- 3.2.2 STEA \Y- STATE OPERATION 
Specific Case: 60% lea _ Tuverter ‘3 


Input Voltage: Same DC Revr: 


Input Current: AC Revr: 
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RESONANT AC POWER SYSTEM PROOF-OF-CONCEPT 
TEST PROGRAM (NAS3-22777) 
TRANSIENT TEST DATA SHEET 


Test-Configuration: 2&.3.6-3,2.2 STE. - STATE AT-IO 
Specific Case: 1.0 nF Full Load 
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peZONANT AC POWER SYSTEM PROOF-OF-CONCEPT 


TEST PROGRAM (NAS3-22777) 
TRANSIENT TEST DATA SHEET 


Test-Configuration: 4. 3.6-32.2 STEADY- STATE OPERAT IOf/ 
Specific Case: Full Load — Inport 
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Input Current: S4.0A4, 
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RESONANT AC POWER SYSTEM PROOF-OF-CONCEPT 
TEST PROGRAM (NAS3-22777) 
TRANSIENT TEST DATA SHEET 


Test-Configuration: 236-322 STEADY-STATE OPERATION 
Specific Case: E ULL LOAD — Tuvev ter 
Input Voltage: Sa we OC Revr: 


Input Current: AC Revr: 
System Frequency: BD Module: 
Output Power: _ Other: 
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RESONANT AC POWER SYSTEM PROOF-OF-CONCEPT 
TEST PROGRAM (NAS3-22777) 
TRANSIENT TEST DATA SHEET 


Test-Configuration: 2.3.6-3.2.2 STEADY- STATE © PE RATION 


Specific Case: ULL _ FULL LoOA-  Lwveeter } Lrverrer | 
Input Voltage: Same DC Revr: 

Input Current: AC Revr: 

System Frequency: =f BD Module: 
Output Power: Other: 
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RESONANT AC POWER SYSTEM PROOF-OF-CONCEPT 
TEST PROGRAM (NAS3-22777) 
TRANSIENT TEST DATA SHEET 


Test-Configuration: 2736-3.2.2 STEADY- STATE OPERAT TOW 
Specific Case: Full Load - Lnverter 2 | 


Input Voltage: Sa mw e. DC Revr: 
Input Current: AC Revr: 
System Frequency: BD Module: 
Output Power: Other: 
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RESONANT AC POWER SYSTEM PROOF-OF-CONCEPT 
TEST PROGRAM (NAS3-22777) 
TRANSIENT TEST DATA SHEET 


Test-Configuration: 2%-5.6- 3.22 STEADY-STATE OPERATIOY 








Specific Case: Full Load — Trverter 2 
Input Voltage: San OC Revr: 
Input Current: 22 eee AC Revr: 
System pocsieney: BO Module: 
Output Power: Other: 
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RESONANT AC POWER SYSTEM PROOF-OF-CONCEPT 
TEST PROGRAM (NAS3-22777 ) 
TRANSIENT TEST DATA ‘SHEET 


Test-Configuration: - SY-STAT OPERATION 
Specific Case: Eu ead = Tuve cter 3S 
Input Voltage: ae mm @ DC Revr: 


Input Current: AC Revr: 
System Frequency: | BD Module: 
Output Power: Other: 
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RESONANT AC POWER SYSTEM PROOF-OF~-CONCEPT 
TEST PROGRAM (NAS3-22777) 
TRANSIENT TEST DATA SHEET 

















Test-Configuration: 2, G- 3. 2. STE ‘~STATE OPERATLON 
‘Specific Case: FE, loa — Trverter 3 

Input Voltage: Ame DC Revr: 

Input Current: AC Revr: 

System Frequency: BD Module: 

Output Power: Other: 
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RESONANT AC POWER SYSTEM PROOF-OF-CONCEPT 
TEST PROGRAM (NAS3-22777) 


Configuration - Test <<. 3.6- 3.2.2 STEADY-STATE 


OPERATION ‘ HARMONTC COMPONENTS 


MEASUREMENT. 


Test Circuits 
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RESONANT AC POWER SYSTEM PROOF-OF-CONCEPT 
TEST PROGRAM (NAS3-22777) 
TRANSIENT TEST DATA SHEET 





Test-Configuration: 2.3.6-3.2.2 STEADY-STATE O PE RATION 

Specific Case: HARMONIC COMPONENTS _, Phase a 

Input Voltage: J20.0 V DC Reve: AUG V__. 830wWw 

Input Current: s4.1 A AC Revr: 120 V_, 4I1OWw 

System Frequency: 2O.A1 KH2 BD Module: 49.8 7RBOW | 
Output Power: 5000 W. Other: a= 1230wW Ph= TS*tw, 6= lolow 
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RESONANT AC POWER SYSTEM PROOF-OF-CONCEPT 
TEST PROGRAM (NAS3-22777) 
TRANSIENT TEST DATA SHEET 


Test-Configuration: 2 3.6-3.2.2 STEADY-STATE OPERATION 


Specific Case: Harmonie Components 5 Pha se. @Q 
Input Voltage: : Sam 2 OC Revr: 


Input Current: AC Revr: 
System Frequency: ‘ BD Module: 
Output Power: Other: 
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RESONANT AC POWER SYSTEM PROOF-OF-CONCEPT 
TEST PROGRAM (NAS3-22777) 
TRANSIENT TEST DATA SHEET 


Test-Configuration: 2.36 -3.2.2 STEADY - 


ATE PERATTI 


Specific Case: Harmonie Components, Phase b 


Input Voltage: Same 
Input Current: 
System Frequency: 
Output Power: 
t Mod xt 
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RESONANT AC POWER SYSTEM PROOF-OF-CONCEPT 
TEST PROGRAM (NAS3~-22777) 
TRANSIENT TEST DATA SHEET 


Test-Configuration: 2.3.6 -3.2.2% STEADY STATE OPERATION 
Specific Case: Harmonrs Qomponents 5 Phase Ce 


Input Voltage: Sam e DC Revr: 
Input Current: AC Revr: 
System Frequency: BD Module: 
Output Power: | Other: 
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RESONANT AC POWER SYSTEM PROOF-OF-CONCEPT 
TEST PROGRAM (NAS3-22777) 
TRANSIENT TEST DATA SHEET 


Test-Configuration: 2.3.6 - 3.2.2 STEAWY- STATE OPERATION 


Abe B= 2 4 Fo ne 














Specific Case: brarmonic Cam penents ; Phase c 
Input Voltage: S ame DC Revr: 

Input Current: AC Revr: 

System Frequency: BD Module: 

Output Power: Other: 
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RESONANT AC POWER SYSTEM PROOF-OF-CONCEPT 
_ TEST PROGRAM (NAS3-22777) 
TRANSIENT TEST DATA SHEET 











Test-Configuration: «~. 3.6 - 3,2. 7. =<STATE OPERATIO 
Specific Case: Harmonie Ompounents Phase 

Input Voltage: Same DC Revr: 

Input Current: AC Revr: 

System Frequency: BD Module: 

Output Power: Other: 
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RESONANT AC POWER SYSTEM PROOF-OF-CONCEPT 


TEST PROGRAM (NAS3-22777) 
TRANSIENT TEST DATA SHEET 


Test-Configuration: x. 3.6- 3.22 STEADY- STATE OPERATION 
Specific Case: Harmonie Comp me nts 5 Live-+o ~ Line 


Input Voltage: Sa me OC Revr: 

















Input Current: AC Revr: 
System Frequency: BD Module: 
Other: 





Output Power: 








Ni | aca te aca : 
He ip 
a ie a 
Jone 20Khe 
Line -to -bine Ve ltage 
Scale: 2O0KH2 / 


Line -to- Line ayers 
Phase a to Scale: ZoKe/ Phase b-to-¢ 


‘faa a 2 

: UM BE SEER 

pet aes 
a 


Sd ef * i 


a, 
-.% 


| at fe 1. Ae A 
ue a4, ee F| “At 
asks bs Pee 


JoKHe 
Line-to- Line Ve pala 
hase €¢ - to - Scale: ZOKH2 


ba 
‘ 


ta 
de 


3 





Scale: 





© a. ee ae eee ee ee ee 


146 

















RESONANT AC POWER SYSTEM PROOF-OF-CONCEPT 
TEST PROGRAM (NAS3-22777) 


Configuration - Test .36.—- 3.22 STEA OY — STATE 








OPERAT Io a EGULATION 
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2.36 -3.22 STEADY- STATE OPERAT TON 


REGULATION 


230W ieee 




















Lnp wt \Jo Iteqe 60.05 Vide 120.0 VUde 
Tmout Current 7.41 Ade 6.99 Ade 
Tav. | Output Volt 4¢ 93.9 Vems (86.0 Vems 
Lrvy. A Output Voltage go. 1 Vews 186.0 Veums 
Teiusnisee. “Line Ve He ge 250 Vewms 249 Vewms 
Load Vo | +e ge 36.8 Veows 35.9 Vrms 












450 W Load 


Ven 


















Input Voltage 60.50 Vée 120.03 Vie 








Lnput Cc urrent I l. G2 Adc 4.28 Ad. 
Twv. | Output Voltage 94.4 Vews 168.6 Vems 
Tray. 2 Out put Voltage 64%. 6 Views 160.9 Vems 
Transmission Line Volta ge ay 8 Vems 24d News 
34.2 Vems 34.7 Vems 





Lead Voltage 





148 











ORIGINAL PAGE Is 
OF POOR QUALITY 


RESONANT AC POWER SYSTEM PROOF-OF-CONCEPT 
TEST PROGRAM (NAS3~22777) 
TRANSIENT TEST DATA SHEET 


Test-Configuration: 2.3.6- 3.2 STEADY -STAT OPERATION 
Specific Case: REGULATION — 230W_ oA 60 Vd 

Input Voltage: 40.05 Vide DC Revr: acs 

Input Current: 7.41A 4. AC Revr: am 

System Frequency: 20,3 KH2 BD Module: ae 


Output Power: 233.9 W/ Other: 
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RESONANT AC POWER SYSTEM PROOF-OF-CONCEPT 
TEST PROGRAM (NAS3-22777) 
TRANSIENT TEST DATA SHEET 

















Test-Configuration: 2.3.6- 3, 2%. S bY - ATION 
Specific Case: RE TION — 230W OA Oo 

Input Voltage: Seme OC Revr: 

Input Current: AC Revr: 

System Frequency: BD Module: 

Output Power: Other: 
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RESONANT AC POWER SYSTEM PROOF-OF-CONCEPT . 
TEST PROGRAN (NAS3-22777) 
TRANSIENT TEST DATA SHEET 


Test-Configuration: 2.3.6- 3.2.2 STEADY- STATE OPERATION 
Specific Case: REGULATION — 230W , 60 Vin 


Input Voltage: OC Revr: 
Input Current: | AC Revr: 
System Frequency: BD Module: 
Output Power: Other: 
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RESONANT AC POWER SYSTEM PROOF-OF-CONCEPT 
TEST PROGRAM (NAS3-22777) 
TRANSIENT TEST DATA SHEET 








Test-Configuration: .3.6-°-3.2.24 Ss - STATE OPERATE 
Specific Case: REGULATION — 23OW, 120 View 

Input Voltage: _/20.0  Vade. DC Revr: =. 

Input Current: 6.89 Ade AC Revr: = 

System Frequency: 20.3 kH2 8D Module: aed 

Output Power: 224. 3W Other: LOAD — Ss. ee 
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RESONANT AC POWER SYSTEM PROOF-OF-CONCEPT 











C TEST PROGRAM (NAS3-22777) 
TRANSIENT TEST DATA SHEET 
Test-Configuration: G- ST - OPE RATION 
" Specific Case: REGULATION — AZB0W , JIAO Vey 
Input Voltage: Sam DC Revr: 
Input Current: AC Revr: 
System Frequency: 8D Module: 
Output Power: Other: 
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RESONANT AC POWER SYSTEM PROOF-OF-CONCEPT 
TEST PROGRAM (NAS3-22777) 
TRANSIENT TEST DATA SHEET 


Test-Configuration: 2.3.6-3.2.4_ STEABY- STATE 0 PE RATION 



























Specific Case: REGULATION — 230W , 120 View 
Input Voltage: DC Revr: " 
Input Current: AC Revr: 
System Frequency: 8D Module: 
Output Power: Other: 
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RESONANT AC POWER SYSTEM PROOF-OF-CONCEPT 
TEST PROGRAM (NAS3-22777) 
TRANSIENT TEST DATA SHEET 














Test-Configuration: 2.3.6- 3.2 sT Y- STA OPERATION 

Specific Case: REGULAT ION - 450wW 60 Vaw 

Input Voltage: 60.50 VJ, OC Revr: 

Input Current: _|1.42 Ade AC Revr: —— 

System Frequency: 20,3 Khe BO Module: 2 

Output Power: 217 Ww Other: LOAD — 34.2 Veus 
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RESONANT AC POWER SYSTEM PROOF-OF-CONCEPT 
TEST PROGRAM (NAS3-22777) 
TRANSIENT TEST OATA SHEET 











Test-Configuration: 7.3.6- 3.2. STE -~ STAT PERATIOA 
Specific Case: EG tron — 4S50wW ,. 60 

Input Voltage: Some OC Revr: 
Input Current: " AC Revr: 

System Frequency: BO Module: | 

Output Power: ) Other: 
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RESONANT AC POWER SYSTEM PROOF-OF-CONCEPT 





: TEST PROGRAM (NAS3-22777) 
TRANSIENT TEST DATA SHEET 
Test-Configuration:  *.3.G- 3.2. STE —- STAT OPfERATIO 
Specific Case: REGULATION —- “4#SOW, 60 Vin 
Input Voltage: OC Revr: 
Input Current: AC Revr: 
System Frequency: 8D Module: 
Output Power: Other: 
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RESONANT AC POWER SYSTEM PROOF-OF-CONCEPT 
TEST PROGRAM (NAS3-22777) 
TRANSIENT TEST OATA SHEET 











Test-Configuration: 2.3.6.~— 3.2. STEABY-S TAT OPERATION 
Specific Case: REGU ToN- 450 I2OV, 

Input Voltage: }20.03 V4 DC Revr: pa 

Input Current: 928 Ade. AC Revr: i 

System Frequency: 20.3 KHz BD Module: “a 

Output Power: 447.9 W Other: Load : 34 7 ie See 
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RESONANT AC POWER SYSTEM PROOF-OF-CONCEPT 


TEST PROGRAM (NAS3-22777) 
TRANSIENT TEST DATA SHEET 


Test-Configuration: 2. - 3. AbY—S ATION 
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RESONANT AC POWER SYSTEM PROOF-OF-CONCEPT 
TEST PROGRAM (NAS3-22777) 
TRANSIENT TEST DATA SHEET 


Test-Configuration: _2.3.6- 3.2.5) S.s. POWER SuPPLY SENS. 
Specific Case: \L.= 80, Full Load 











Input Voltage: _ Gme - DC Revr: 
Input Current: AC Revr: 
System Frequency: BO Module: 
Output Power: Other: 
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7 RESONANT AC POWER SYSTEM PROOF-OF-CONCEPT 
TEST PROGRAM (NAS3-22777) 
TRANSIENT TEST DATA SHEET 











Test-Configuration: 3 G= 5.25 PowER suPpPLy STEP RESPnce 
Specific Case: /0ov — 80vV wll 

Input Voltage: _/O0V —% 80VI, OC Reve: 22.2-717.3 Vd~ 

Input Current: 50.8 —? 49.8Ad¢ AC Revr: {0S 979.14 Vems 

System Frequency: _ 20.17 KH? BD Module: 74.0 > 71.0 Vd 

Output Power: 2728 7 24si W Other: 
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RESONANT AC POWER SYSTEM PROOF-OF-CONCEPT 
TEST PROGRAM (NAS3-22777) 
TRANSIENT TEST DATA SHEET 


Test-Configuration: 4.3.6—- 3.2.5.2 POWER SuPPLy STEP RESPONSE 


Specific Case: 100V —> 8o0V/ : Full Loed 
Input Voltage: Sa ME DC Revr: 

Input Current: AC Revr: 

System Frequency: BO Module: 

Qutput Power: Other: 
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RESONANT AC POWER SYSTEM PROOF-OF-CONCEPT 
TEST PROGRAM (NAS3-22777) 
TRANSIENT TEST DATA SHEET 


Test-Configuration: AeSi62 Sing sok POWER SUPPLY STEP RESPINCE 


Specific Case: )Oov —> FOV Full 0a 


Input Voltage: Same DC Revr: 


Input Current: AC Revr: 
System Frequency: BD Module: 
Output Power: Other: 
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RESONANT AC POWER SYSTEM PROOF-OF-CONCEPT 
TEST PROGRAM (NAS3-22777 ) 
TRANSIENT TEST DATA SHEET 


Test-Configuration: ~36-3.25.2 Pow s STE ESPONSE 
Specific Case: lOoV— /20V_, Full Loed 
Input Voltage: 190.0 -7/20.0 Vde DC Revr: 22.2-7 26.0 Vdc | 


Input Current: SO§8 57. 3Adc AC Revr: /0S.0 7/1205 Vows 
System Frequency: BD Module: 74.0-7 79.7 vd 
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RESONANT AC POWER SYSTEM PROOF~OF-CONCEPT 
TEST PROGRAM (NAS3-22777 ) 
TRANSIENT TEST DATA SHEET 


Test-Configuration: 0.3.6 3-245-2 PowER supPLy STEP RESPONSE 


Specific Case: J/oov——> _/20V__ a HI oa 
Input Voltage: Same DC Revr: 


Input Current: AC Revr: 
System Frequency: BD Module: 
Other: 


Output Power: 
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RESONANT AC POWER SYSTEM PROOF-OF-CONCEPT 
TEST PROGRAM (NAS3-22777) 


Configuration - Test 2.3.67 3. 2.6 POWER JR 
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RESONANT AC POWER SYSTEM PROOF-OF-CONCEPT 
TEST PROGRAM (NAS3-22777) 
TRANSIENT TEST DATA SHEET 


Test-Configuration: e367 32.6 PowER TURN OFF 


Specific Case: No Load | 
Input Voltage: 120.0 Vie OC Revr: _ BF Vde [OW 


Input Current: 9.25Aj- 70 AC Revr: OFF {OW 
System Frequency: 20.17 kvW®2 BD Module: 194.74 Vde [OW 


Output Power: OW Other: OW 
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RESONANT AC POWER SYSTEM PROOF-OF-CONCEPT 
TEST PROGRAM (NAS3-22777) 
TRANSIENT TEST DATA SHEET 





Test-Configuration: - PowER TURN oO 


Specific Case: 
Input Voltage: 
Input Current: 


System Frequency: 
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RESONANT AC POWER SYSTEM PROOF-OF-CONCEPT 
TEST PROGRAM (NAS3-22777) 
TRANSIENT TEST DATA SHEET 





Test-Configuration: 2. 3.67 3,242.6 PowER TURN OFF 

Specific Case: | 3 E=-¢649F, Dis 

Input Voltage: _} 20.0 Vde oc Reve: 28 2s Vd 8 30 
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RESONANT AC POWER SYSTEM PROOF-OF-CONCEPT 
TEST PROGRAM (NAS3-22777) 
TRANSIENT TEST DATA SHEET 


Test-Configuration: < 3.6- 32.6 


Specific Case: : 
Input Voltage: 120.0 Vade DC Reve: 27.3 7TI0W/ 
Input Current: 53.88 Adc AC Revr: GSS Vems / 2SOA/ 


System Frequency: AO.17 KHz BD Module: 949.9 Vde / 950 W 
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RESONANT AC POWER SYSTEM PROOF-OF-CONCEPT 
TEST PROGRAM (NAS3-22777) 
TRANSIENT TEST OATA SHEET 








Test-Configuration: -6- 3.2. 

Specific Case: “4 R © 7 aFull Load 
Input Voltage: Same DC Revr: 

Input Current: AC Revr: 

System Frequency: BDO Module: 


Output Power: Other: 
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TEST PROGRAM (NAS3-22777) 
TRANSIENT TEST DATA SHEET 
Test-Configuration: -372 UR OFF 
Specific Case: OH ¢ Full Lbood 
Input Voltage: Same OC Revr: 
Input Current: AC Revr: 
System Frequency: | BD Module: 
Output Power: Other: 
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RESONANT AC POWER SYSTEM PROOF-OF-CONCEPT 
TEST PROGRAM (NAS3-22777) 


Configuration - Test 35.6 ~ 3.2.7 OWE FACTO 
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23.6- 3.2.7 PowkeR FACTOR TESTING 
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RESONANT AC POWER SYSTEM PROOF-OF-CONCEPT ® 
TEST PROGRAM (NAS3-22777) 
TRANSIENT TEST DATA SHEET 


Test-Configuration: 72.36 —- 3.2.7 Po FACTOR 
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Test-Configuration: A. 3. - 3.2.7 PowER FACTOR 
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Test-Configuration: - 3.2. UJ Cc 
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Test-Configuration: 2 3.6- 3.2.7 WwW A 
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Test-Configuration: ‘ - 3.2.7 Powe E TO 
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